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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the accuracy of 
waveform equalization in the preceding stage of a 
PLL(phase locked loop). 

SOLUTION: The waveform equalization of the data of a 
magnetic recording medium 1 1 read by a magnetic head 
12 is performed by an equalizer 41. A phase frequency 
detecting part 18 and a VCO(voltage controlled 
oscillator) 19 constitutes a so-called PLL. A CPU 42 
calculates an optimum tap coefficient by using an 
LMS (least mean square) algorithm on the basis of the 
output of an A/D conversion part 15, and outputs it to a 
digital equalizer 16. Based on the calculated tap 
coefficient, the CPU 42 produces further a control 
signal for optimizing the equalization characteristics 
of waveform equalization of the equalizer 41 , and 
outputs it to the equalizer 41. The digital equalizer 
equalizes a reproducing signal by using the tap 
coefficient inputted from the CPU 42. The equalizer 41 
applies waveform equalization to the inputted signal on 



the basis of the control signal inputted from the CPU 42. 
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-fif 1 6iO^>yX^K17ijSK7tOfflSr=J>-hD— ;U 
-n>fcfci>C -eof^5r#Sa-ri»-i:^J:0. -f37 
-Y if" 4 1 *r 3 > h o-zW" § fctfxoMflHI ^2r£j& L 

■c, awrr*. -ros&m. 435^ if 4 i «o^ft^i±<7) 

[0040] SifrWfc LT . T-*-ot*31M W 3 

if 5 3 k i. imw-rtix Lidittio. jg^istft 

[ 0 0 4 1 1 A nv^^fA 1 HHnEU*Wfcfcfr-> 
»UL US (A) CSSfxS J:7C. t^-^ y/K 

4 tc<o**s srtsaasBh. . 7 . y 7*09*14* 

5 3 <o^ta s -m.x mmamtftiff o 

Wft&Sr^-Tfcft. 118 (B) IZTjkZti&J; olz^ -b 
>• 7 -«9WiM K 7 -y X^RK 3 J: 1<K 5 izjz # Sr, 

[0 04 2] CPU4 Hi. f>W35 

-fif 1 6£ffi7J^&7-y7-&ia^*>. -fey7-7y7* 
Ctt^Mt^ K7 vrT*4^-yTflBBtK 3tJ,£t,<7 
•y 5^Hr#BS-ri, d fc K J; 9 ^ 7-f 07"3-tf 

■4 y< 3 7-fif 5 3<7)-m*:tm-tZ>Zi:fJX'Z h . C 



PU4U1, M+M V 0>9v TiMi K3&XV? y 7*{£ 

[004 3] 09<97O-?-r-h£#H!Lt\ T^o 
[0044] ^f-y/S ltCi3V»T. CPU 4 Hi. T 
[ 004 5 ] Xf-y7"S2tCfeV^T. CPU41ii, L 

m s r iv ^ u 7: a i 0 «wb $ n & * ••/ 7*«m» k 1 nm 

K7K> ^ -y7«K StiXX/9 »/7*ffiRK 5*>tt£ 
ttttSL-C. SEBt AC K3 + K5^Ja^-TI>. 
[0046] Xf77S3Cfe^T, CPU4 Hi. ^ 

[0047] XT77-S3Ci3^t, S3RA>IE<0BM 
■Ci&kMBrSiifcJi^. Xf77'S6t:I 
tf. xf--y7*S3(c:t5V^T. ^A>IEOiaffiT-{i^:V^ 

fcJpJBrSilfc*^. X7 L y7°S4tCfcV*T. CPU4 1 

<ftoRg(af*-i.*^ i ^¥ | iBT-r-i). -^r. moRg<i 
kj±. rto^t-f y>f 3^ if 5 3(?>mm8m&i) i 

[0048] ^.x-y7'S4tCfc^-C. ^ifcA<a<50raffl 
T-^Sfc¥'JISr§ix^^. «ffl{i; Xf"/7S8t3 

[0049] Xx-y7'S4(Ci5^-C, J®ftA<Jl^)HHl 

if 5 3 OJl^tlf 142: ^iE-r-?. &mi%*<WX\ Xf y 
7'S5{C^OT. CPU4 1I1 LMS*rfj)-ttH$-£T 
{-?tcfr>-h, LMSTJl-^yXMzXiX. ? -;7&Wt 
K l^SK7ar^LT. xi^^/M 35-fif 1 6(cai 

tjit) . jaati, 7.f-y7's i^mo. -eiiuifiwws: 

[0050] 7.T- y7°S 3{cii>v^T. 5®RA>iE<0BMI 
T^ljfc^M^nfc*!-^- 7.7 i -y7'S6(C^V^t. CP 
U 4 1 ti. Ttn/a ->f>f>--<37-fif53 tf5J5aaW* 
tt2:±lf **|*HC 1 Xf -y 7^:jg$-y:?.^i , >c7)$ijffllfi-^ 
r^fiJcLT, -i 37-^if4 lcor-f 07*3-9" 35 
4if5 3fc:aS7rrS. 7tn/Jt^ y>f 3 7^ if 5 3 

[005 1 ] 7f77S7{:fcV^t> 7-r yrS5fc|5] 
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[00 5 2] Xf--yTS4t:*JV^T, SS&A<ft<9lHHi 
■C*4fc*IBr**ifc*&. *x>y7'S8£*3Wt, CP 
U4 1I4. Tfo/3t^ y-f 3 5 3«lti 
tt£Tlf 4*l*Jfc: Uf^ 7"£!g £ -£ £ fcrtOHWflra- 

[00531 *x-y7*S9fc:tJlrVC. Xf/7 C S 5 tlsj 

[0054] nm<7>tz#><?>H'— ~Ttf2 WzH 

£ <>f 35^f4 i<*>a#jfc:J:-3T»)fc-*-*. 
-f 3 7 -f ¥ 1 6 tWWthimn* •? 7iMtK 1 J'jSK 
7£fflWt. ^37>ff4 1 £®mLX\^&) tlifr. B# 

[0 0 5 5] £<7>8MBT*«. ■f f a>*/U-f=i5-fir 

tztfi, FIR7^ ;i^cd? y 7«#>£> immt$s5 

[00 561 t^rW. 4 3 7^ If 4 lcoftlfrtcfcv-* 

Pfflltf)* y 7'&& ( ^ v 7«K 1 Jb^K 3 1 . * 
7 7«K5J^IK7) tii. -eft-fit, lEmffl^rS] 
(c, bt^^rfij&WL*. CPU4 1(4. ^fr<^fii*S 

[0 0 57] _hi£Lfc— 5I<0«yil;L y7>-)x7(:j: 
9 Hfft&Cli: fC0V7h^i7li. -r«7)V 

7h<)i7rMfS7n7'7A*>', ^^-H<)x 
Tlz&fr&tixX^^hziyt'j,-?. ifcti. *»<?>r 
n^^ASr-f h-)V~thZtX\ &3^Hl!Sr;«T 

[0058] £*>fe»»;*ii. 02fcj*s*i*«i:S£. 

3ytWt i±S'J(c . a-ftrn ^ 5 A Sr JI0t-f & 

4 7.9 Ah (7D 7 f- (SftlSOE) T4*:7£-& 
tf) , 3tTV7.?4 7 (CD-ROM (Compact Disk-Read On 
ly Memory) , DVD (Digital Versatile Disk) 
tt) . ^i^f>X?4S (MD (Mini-Disk) 
tf) . LL<*iiMMM*'J4 9*2J: 
r 7*£ c (c J: D AMIS ii & . 



[005 9] 4^ =Ml»»e*JVvt, IEfM(*(:feM 

^ix-i.ro^^A^ieizi^ri.T.f- y rwu terns i-u^m 

[0060] 
[0fflOfa#^:IMB/1] 

[HI ] fe&cr>&^-?M±M<W%&Z^-r7u v 

?mx-hh. 

[H2] *»B*3tKt/sa6«^ f -^ll4i6«ofll**' 

"'■rmx'foh. 

[04 ] HSOfiffl^-ftfl^^tttCOV^TljiBJ-rS^ 
[E5] 12(7)7tOy'3U->f y-f 3 5^fif(CfflV^ix 

mx°h&. 

[06] 7fo/3^V7 -f;U^^#tt(CO^TSiBJ 

[07 ] 02<Ov r v ? ^;M rj^-fif^. F I R-ri/ftV 
y 4 iVf^ffifexTrs-fifv >y ?mxhh . 

[08] f i r<k9 vy-\m.&^xtmthtz*><7m 
[09 ] 3^ ^jaa»ittt*t( 

11 ISmiElfSE#. 12 1^7 1' , 15 A 
/DI^S! . 1 6 -fi^M 35-(f. IS fitffl 
ASiiSBCttasa!. 19 VCO. 4 1 >f35^f, 

4 2 CPU. 5 1 «#*-ffc». 5 2 fiffi^ 
•ftfs. 5 37^0/3^^ y>f 37-^ -T 
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